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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable 
Spruit (US Patent Number 6.751.513 BP in view of Yamada et al. (US PGPub 
2001/0017833 AD. 

Regarding claim 1, Spruit discloses an information recording apparatus for 
recording information on a recording medium by irradiating a pulsed light onto the 
recording medium (see column 3 lines 52-65 and Figure 5), comprising: a rotating 
mechanism that rotates the recording medium at one of predetermined recording 
speeds (see column 10 lines 18 and 19 and Figure 5 element 7); an optical head 
irradiating the pulsed light onto the recording medium (see column 3 lines 57 and 58 
and Figure 5 element 2); and a controller (Figure 5 element 1) that controls the optical 
head so as to irradiate the pulsed light (column 3 lines 58 and 59) so that a length of a 
recording mark formed on the recording medium by irradiation of the pulsed light is an n 
times of a period Tw of a basic clock, where n is a natural number (see column 2 lines 
59 and 60 and Figures 1a and 1b), the controller also controls the pulsed light in 
accordance with one of predetermined recording strategies which matches the one of 
the predetermined recording speeds (see column 9 lines 17-21) so that the pulsed light 
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contains a train of multi-pulses of a light (see column 1 lines 21 and 22) having a 
recording power Pw and a light having a bias power Pb is irradiated during intervals 
between the adjacent multi-pulses and a light having an erasing power Pe is irradiated 
during intervals between adjacent trains of the multi-pulses, where a relationship 
Pw>Pe>Pb is satisfied (see column 3 lines 60-64 and Figure 1b), wherein the controller 
adds an off-pulse to an end of a final pulse of the train of multi-pulses so that the light 
having the bias power Pb is irradiated during a period T1 of the off-pulse (see column 3 
lines 62-65); and the controller is capable of setting the period T1 of the off-pulse to a 
predetermined value (see column 10 lines 62-64). 

Spruit, however, fails to specifically teach a relationship where 0<T1<0.2Tw is 
satisfied. Yamada, on the other hand, teaches an off pulse, or cooling pulse, with a 
duration z, where 0.1 25T < z < 1T (see paragraph [0027] and Figure 2), which satisfies 
the relationship 0<T1<0.2Tw. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the relationship of the cooling pulse width 
taught by Yamada into the information recoding apparatus taught by Spruit. One of 
ordinary skill in the art at the time the invention was made would have been motivated 
to combine the teachings in order to provide a method of recording and reproducing 
information capable of obtaining high signal quality and improvement in stability, 
reliability, and general-use properties (Yamada paragraph [0019]). 

Regarding claim 2, Spruit discloses an information recording apparatus wherein 
the controller sets the predetermined value of the period T1 of the off-pulse when 
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recording is performed in accordance with one of the predetermined recording 
strategies (see column 10 lines 62-64). 

Spruit does not teach that the recording strategy is used for the recording speed 
equal to or higher than 1 1 m/s. However, in Figures 2 and 5 Yamada teaches the use 
of the recording strategy for the recording speed higher than 11 m/s (specifically a 
maximum recording linear velocity of 12 m/s and 24 m/s in Figures 2 and 5 
respectively). 

Claims 3. 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Spruit (US Patent Number 6.751.513 BP and Yamada et al. (US PGPub 
2001/001 7833 A 1) and further in view of Nakamura (US Patent Number 6. 631.109 
B2). 

Regarding clainm 3, Spruit in combination with Yamada teach the information 
recording apparatus as claimd in claim 1, wherein the recording medium includes a 
recording layer formed of a material changeable into either an amorphous state or a 
crystal state (Spruit column 12 lines 16-19), and the controller uses one of the 
predetermined recording strategies according to which the predetermined value of the 
period T1 of the off-pulse is set (Spruit column 3 lines 62-65). 

Spruit and Yamada do not teach a recrystallization upper limit linear velocity of 
the recording medium that is 9 m/s to 13 m/s. However, Nakamura teaches an optical 
storage medium whose phase change critical linear velocity is 0.7 times the highest 
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linear velocity (see column 7 lines 44-50), where the highest linear velocity of the optical 
recording medium is defined as 5 m/s to 28 m/s (column 3 line 26). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Spruit and Yamada with Nakamura. 
One of ordinary skill in the art at the time the invention was made would have been 
motivated to combine the information recording apparatus of Spruit and Yamada with 
the optical storage medium of Nakamura in order to provide good write/erase 
characteristics and improve overwrite performances when the recording is performed at 
the highest linear velocity (see Nakamura column 7 lines 55-58). 

Regarding claim 7, Spruit discloses an information recording method for 
recording information on a recording medium by irradiating a pulsed light onto the 
recording medium (column 1 lines 17-21) so that a length of a recording mark formed on 
the recording medium by irradiation of the pulsed light is n times of a period Tw of a 
basic clock, where n is a natural number (column 2 lines 59 and 60), the recording 
medium including a recording layer formed of a material changeable into either an 
amorphous state or a crystal state (Spruit column 12 lines 16-19), the method 
comprising the steps of: irradiating the pulsed light containing a train of multi-pulses of a 
light having a recording power Pw and a light having a bias power Pb during intervals 
between the adjacent multi-pulses and a light having an erasing power Pe during 
intervals between adjacent trains of the multi-pulses, where a relationship Pw>Pe>Pb is 
satisfied and adding an off-pulse to an end of a final pulse of the train of the multi-pulses 
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so that the light having the bias power Pb is irradiated during a period T1 of the off- 
pulse (column 1 lines 55-65 and Figure 1b). 

Spruit does not teach the period T1 of the off-pulse being set to a predetermined 
value so that a relationship 0<T1<0.2Tw is satisfied. Yamada, on the other hand, 
teaches an off pulse, or cooling pulse, with a duration z, where 0.1 25T £ z < 1T (see 
paragraph [0027] and Figure 2), which satisfies the relationship 0<T1<0.2Tw. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the relationship of the cooling pulse width 
taught by Yamada into the information recoding apparatus taught by Spruit. One of 
ordinary skill in the art at the time the invention was made would have been motivated 
to combine the teachings in order to provide a method of recording and reproducing 
information capable of obtaining high signal quality and improvement in stability, 
reliability, and general-use properties (Yamada paragraph [0019]). 

Spruit and Yamada do not teach a recording medium having a recrystallization 
upper limit linear velocity of 9 m/s to 13 m/s, however, Nakamura teaches an optical 
storage medium whose phase change critical linear velocity is 0.7 times the highest 
linear velocity (see column 7 lines 44-50), where the highest linear velocity of the optical 
recording medium is defined as 5 m/s to 28 m/s (column 3 line 26). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Spruit and Yamada with Nakamura. 
One of ordinary skill in the art at the time the. invention was made would have been 
motivated to combine the method of recording of Spruit and Yamada with the optical 
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storage medium of Nakamura in order to provide good write/erase characteristics and 
improve overwrite performances when the recording is performed at the highest linear 
velocity (see Nakamura column 7 lines 55-58). 

Regarding claim 8, Spruit teaches an information recording method wherein the 
predetermined value is set to the period T1 of the off-pulse (see Spruit column 10 lines 
62-64) but does not teach setting T1 when recording is performed at recording speed 
equal to or higher than 1 1 m/s. 

However, in Figures 2 and 5 Yamada teaches the use of the recording strategy 
for the recording speed higher than 1 1 m/s (specifically a maximum recording linear 
velocity of 12 m/s and 24 m/s in Figures 2 and 5 respectively). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spruit (US Patent Number 6.751.513 BP and Yamada et al (US PGPub 
2001/0017833 A1) as applied to claim 1. above, and further in view ofFukuzawa et 
al. (US Patent Number 6.891.790 B2). 

Regarding claim 4, Spruit and Yamada do not teach an information recording 
apparatus wherein the controller uses one of the predetermined recording strategies 
according to which, when a rising of a head pulse of the train of the multi-pulses leads a 
time when one period Tw has passed after a rising of a logical data pulse by a time 
interval dTtop, a relationship -0.3Tw<dTtop<0 is satisfied. However, Fukuzawa 
teaches delaying the start of the top pulse Ttop with respect to the data to be recorded 
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such that the claimed relationship 3Tw<dTtop<0 is satisfied (see column 8 lines 23-38 
where different values of Q, the delay of Ttop, are discussed). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the write strategy of Fukuzawa with the teachings of 
Spruit and Yamada. One of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the teachings in order to avoid generating 
excessive heat (Fukuzawa column 6 lines 53-56). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spruit (US Patent Number 6.751.513 BP and Yamada et al. (US PGPub 
2001/0017833 AP as applied to claim 1. above, and further in view of Miyamoto et 
al. (US Patent Number 6.236.635 BP. 

Regarding claim 5, Spruit and Yamad do not teach an information recording 
apparatus wherein the controller uses one of the predetermined recording strategies 
according to which the period T1 of the off-pulse is set as T1=0. However Miamoto 
teaches, a cooling pulse width of 0T to 2.5T, which satisfies the relationship 
0<T1<0.2Tw (see column 9 lines 46-49). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the information recording apparatus of Spruit and 
Yamada with the cooling pulse taught by Miyamoto. One of ordinary skill in the art at 
the time the invention was made would have been motivated to combine the teachings 
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in order to obtain a superior reproduced signal by optimizing the cooling pulse width 
(Miyamoto column 9 lines 55-57) 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spruit (US Patent Number 6.751.513 BP and Yamada et al. (US PGPub 
2001/0017833 AD as applied to claim 1. above, and further in view of Ueki (US 
PGPub Number 2003/0086345 All 

Regarding claim 6, Spruit and Yamada do not teach an information recording 
apparatus as claimed in claim 1, wherein the recording medium is a DVD+RW, and the 
predetermined recording strategies includes a strategy for a recording speed of 3.5 m/s, 
a strategy for a recording speed of 8.4 m/s and a strategy for a recording speed of 14 
m/s, and wherein the predetermined value of the period T1 is set when the strategy for 
the recording speed of 14 m/s is used to generate the pulsed light when recording. 

However, Ueki, teaches an optical disk apparatus wherein the recording medium 
is a DVD+RW (see paragraph [0052]) and the predetermined recording strategies 
includes a strategy for a recording speed of 3.5 m/s (see paragraph [0011] and [0046]), 
and a strategy for a recording speed of 14 m/s (see paragraph [0011] and [0046] where 
four times the normal velocity of 3.49 m/s is equivalent to 14 m/s), and wherein the 
predetermined value of the period T1 is set when the strategy for the recording speed of 
14 m/s is used to generate the pulsed light when recording (see paragraph [0049] 
where a strategy for recording is designed to decide the width of the cooling pulse). 
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Although Ueki fails to specifically teach a strategy for a recording speed of 8.4 
m/s, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate a recording strategy for 8.4 m/s since Ueki suggests 
a normal linear velocity of 3.49 m/s and high linear velocities such as twoce or four 
times the normal velocity are used in known drive apparatus for rewritable optical discs 
(see paragraph [0011]). 

Further, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the DVD+RW recording strategies of Ueki with 
the optical disk apparatus of Spruit and Yamada. One of ordinary skill in the art at the 
time the invention was made would have been motivated to combine the teachings in 
order to correct a recording laser beam into an optimal waveform in accordance with a 
change in the linear velocity relating to the scanning of the disc (Ueki paragraph [0046]). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spruit (US Patent Number 6.751.513 31). Yamada et al. (US PGPub 2001/0017833 
AD and Nakamura (US Patent Number 6.631.109 32). as applied to claim 7. above, 
and further in view gfFukuzawa et al. (US Patent Number 6.891.790 B2). 

Regarding claim 9, Spruit, Yamada, and Nakamura fail to teach an information 
recording method wherein when a rising of a head pulse of the train of the multi-pulses 
leads a time when one period Tw has passed after a rising of a logical data pulse by a 
time interval dTtop, a relationship -0.3Tw<dTtop<0 is satisfied. 
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However, Fukuzawa teaches delaying the start of the top pulse Ttop with respect 
to the data to be recorded such that the claimed relationship 3Tw<dTtop<0 is satisfied 
(see column 8 lines 23-38 where different values of Q, the delay of Ttop, are 
discussed). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the write strategy of Fukuzawa with the teachings of 
Spruit, Yamada, and Nakamura. One of ordinary skill in the art at the time the invention 
was made would have been motivated to combine the teachings in order to avoid 
generating excessive heat (Fukuzawa column 6 lines 53-56). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spruit (US Patent Number 6.751.513 B1). Yamada et al. (US PGPub 2001/0017833 
AD and Nakamura (US Patent Number 6.631.109 B2). as applied to claim 7. above, 
and further in view of Miyamoto et al. (US Patent Number 6.236.635 B1). 

Regarding claim 10, Spruit, Yamaa, and Nakamura do not teach an information 
recording method wherein the period T1 of the off-pulse is set as T1=0. However 
Miamoto teaches, a cooling pulse width of 0T to 2.5T, which satisfies the relationship 
0<T1<0.2Tw (see column 9 lines 46-49). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the information recording apparatus of Spruit .Yamada, 
and Nakamura with the cooling pulse taught by Miyamoto. One of ordinary skill in the 
art at the time the invention was made would have been motivated to combine the 
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teachings in order to obtain a superior reproduced signal by optimizing the cooling pulse 
width (Miyamoto column 9 lines 55-57). 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-1 0 have been considered but are 
moot in view of the new ground(s) of rejection. 

Citation of Relevant Prior Art 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Afon et ai. (US PGPub 2004/0218498 A1) discloses a method and apparatus to 
record data on an optical recording medium include generating a recording waveform 
having an erase pattern comprising a predetermined pulse having a high level which is 
higher than an erase power level and having a low level which is lower than the erase 
power level. The recording pattern includes a pulse sequence where Tmp represents a 
width of the multi-pulses constituting the recording pattern, Tip represents a width of the 
last pulse including the recording pattern, and Tel represents a time for which a cooling 
pulse lasts. 

Narumi et al. (US PGPub 2002/0145963) discloses an optical information 
recording method including: irradiating a recording medium with laser light, wherein 0 
signals having width nT are recorded or rewritten using continuous laser light having a 
power level Pe, and 1 signals having width nT are recorded or rewritten using a light 
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pulse train having a first pulse portion fp having power Pw and width xT (T: clock time), 
a multi-pulse portion having power Pw' and width yT, a low level pulse which has power 
Pb and width (1-y)T are applied, and an end pulse portion ep having power Pb' and 
width zT, wherein each of Pw and Pw' is greater than Pe, Pe is greater than each of Pb 
and Pb', and at least one of x, y and z is in a range as follows: 0.35 £ x £ 0.75, 0.30 < y 
£0.55, 0.35 <z< 0.70. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LaTanya Bibbins whose telephone number is (571) 270- 
1 125. The examiner can normally be reached on Monday through Friday 7:30 am - 
5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached on 571 272-7582. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



aTanya Bibbins 



